Expression of genes involved in immune response and in vitro immunosuppressive effect of equine MSCs.
The immunomodulatory capacities of mesenchymal stem cells (MSCs) have made them the subject of increased clinical interest for tissue regeneration and repair. We have studied the immunomodulatory capacity of equine MSCs derived from bone marrow (BM-MSCs) and adipose tissue (AT-MSCs) in cocultures with allogeneic peripheral blood mononuclear cells (PBMCs). Different isoforms and concentrations of phytohaemaglutinin (PHA) were tested to determine the best stimulation conditions for PBMC proliferation and a proliferation assay was performed for 7 days to determine the optimal day of stimulation of PBMCs. The effect of the dose and source of MSCs was evaluated in cocultures of 10(5) PBMCs with different ratios of AT- and BM-MSCs (1:1, 1:10, 1:20 and 1:50). Proliferation rates of the PBMCs were evaluated using BrdU ELISA colorimetric assay. PHA stimulated equine PBMCs reached their peak of growth after 3 days of culture. The immunoassay showed a decrease of the PBMCs growth at high ratio cocultures (1:1 and 1:10). Equine BM-MSCs and AT-MSCs demonstrated an ability to suppress the proliferation of stimulated PBMCs. Although MSCs derived from both sources displayed immunosuppressive effects, AT-MSCs were slightly more potent than BM-MSCs. In addition, the expression of 26 genes coding for different molecules implicated in the immune response was analyzed in cocultures of BM-MSCs and PHA stimulated PBMSCs by reverse transcriptase real time quantitative PCR (RT-qPCR). An upregulation in genes associated with the production of interleukins and cytokines such as TNF-α and TGF-β1 was observed except for IFN-γ whose expression significantly decreased. The variations of interleukins and cytokine receptors showed no clear patterns. COX-1 and COX-2 showed similar expression patterns while INOs expression significantly decreased in the two cell types present in the coculture. Cyclin D2 and IDO-1 showed an increased expression and CD90, ITG-β1 and CD44 expression decreased significantly in BM-MSCs cocultured with PHA stimulated PBMCs. On the contrary, CD6 and VCAM1 expression increased in these cells. With regard to the expression of the five genes involved in antigen presentation, an upregulation was observed in both cocultured MSCs and stimulated PBMCs. This study contributes to the knowledge of the immunoregulatory properties of equine MSCs, which are notably important for the treatment of inflammation processes, such as tendinitis and osteoarthritis.